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I. INTRODUCTION 
The United States Geological Survey (USGS) in cooperation with the 
Division of Water Resources (DWR), Illinois Department of Transportation, 
initiated an evaluation of the Illinois streamgaging program in 1981. The 
purpose of this study was to evaluate available streamflow data for 
Illinois to determine present and future needs for streamflow information 
and to provide guidelines for a streamgaging network that will respond 
satisfactorily to the informational needs of ongoing water resources 
programs. 
The number of streamgaging stations in Illinois increased steadily 
from 6 gaging stations in 1903 to 46 gaging stations in 1939. The 
streamgaging stations were operated primarily to determine the frequency, 
duration, and magnitude of floods on the state's large rivers. In 1947, 
the "small-streams" program was initiated to determine the statewide 
variation of flood characteristics for smaller streams draining watersheds 
less than 1,000 square miles in size. This program was responsible for the 
increase in the number of streamgaging stations from 46 in 1939 to 157 in 
1955. 
Since 1955, the number of continuous streamgaging stations has varied 
from a minimum of 138 at present (1984) to a maximum of 171 in 1971. The 
average number of continuous record stations maintained during this 29-year 
period was 156. 
Two types of auxiliary networks of partial-record stations have been 
maintained to provide information that augments the information obtained 
from the continuous streamgaging station network. One is composed of peak-
flow stations; the other is composed of low-flow stations. The total 
gaging station network as of 1984 was thus composed of 173 stations: 138 
streamgaging stations, 8 stage-only stations, 25 crest-stage stations, and 
2 miscellaneous-measurement stations. 
An evaluation of the nationwide streamgaging program was performed in 
1969 by the U.S. Geological Survey to assist in planning for long-term 
streamgaging needs. The objectives of this first formal network evaluation 
(Carter and Benson, 1969) were to define long-term goals of the streamflow 
data program, analyze all available streamflow data to determine which 
goals had already been met, and propose alternative programs and methods to 
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meet goals that had not been met. Results of the evaluation of the 
Illinois streamgaging program were presented by Sieber (1970). The study 
recommended a detailed network evaluation to meet various requirements and 
establishment of more gages on streams with less than 60 sq mi drainage 
area. 
Prior to 1981 no integrated efforts were made to evaluate the 
existing gaging network and flow data requirements. Such an evaluation is 
essential in designing an optimal streamgaging network at different levels 
of funding and in identifying desirable and minimal networks to meet 
various needs such as hydrologic research, water management, and flow 
regulation. Identification of the areas needing new gaging stations, and 
the types of stations needed, would also form a part of this integrated 
effort. 
Water data are used by various state, local, and federal entities. 
The state entities include the Division of Water Resources (DWR), Illinois 
State Water Survey (SWS), Illinois Environmental Protection Agency (IEPA), 
Illinois Department of Conservation (IDOC), and Illinois Department of 
Agriculture (IDOA). The local entities include the Metropolitan Sanitary 
District of Greater Chicago (MSDGC), a few cities and local governments, 
and consultants and water resource planners. Federal agencies such as the 
USGS, U.S. Corps of Engineers (USCOE), Soil Conservation Service (SCS), and 
the U.S. Environmental Protection Agency (USEPA) also have specific needs 
for these data. A desirable gaging network can be maintained easily if the 
data users contribute their fair share of the operation, maintenance, and 
repair costs. The regional and local interests of data users need to be 
defined. The requirements of the various data users must be accounted for 
in the development of a desirable gaging network. 
In 1982 a survey was conducted by the USGS to determine the usage of 
streamflow data collected at 176 gaging stations. A questionnaire 
developed for this survey was forwarded to federal, state, and local 
organizations involved with water-resources planning for Illinois. A 
survey similar to the one by USGS was conducted independently by the 
Illinois State Water Survey (SWS) in 1984. The results of the two surveys 
are reported in Sections II and III. 
In their network study initiated in 1981, USGS analyzed streamflow 
data at streamgaging stations and peak-flow stations through three 
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different techniques. The Network Analysis of Regional Information (NARI) 
technique was used to determine the likelihood of improving statistical 
models for selected streamflow characteristics by collecting additional 
streamflow data. The Kalman Filter Analysis of Uncertainty (KFAU) approach 
was used to determine the accuracy of instantaneous discharge determined 
from a stage-discharge relation or rating curve. The Relative Worth 
analysis uses a point rating scheme to determine the relative worth of each 
gaging station. These techniques and the results of the USGS study are 
presented briefly in Section IV. 
The State Water Survey initiated a short-term study to evaluate the 
existing gaging network and to analyze the available daily flow data in 
terms of the regional consistency of various hydrologic parameters of 
interest for research, design, water supply, reservoirs, flow regulation, 
and instream flows. These parameters include 1) means, standard 
deviations, and skew and serial correlation coefficients of observed and 
log-transformed monthly and yearly flows, 2) high and low flows for 7, 31 
and 61 days for each year of the flow record, and their statistics, 3) 
average flows during droughts of 5-, 9-, and 13-month durations and 10- and 
25-year recurrence intervals, 4) flow duration curve and percent time mean 
flow is exceeded, and 5) 100-year floods with the annual maximum flood 
data. These hydrologic parameters were used to define hydrologically 
homogeneous regions as well as to establish regional relations for these 
parameters with basin factors as independent variables. The magnitude of 
departure of the calculated parameter value from the regional value (taking 
into consideration the length of the flow record) gives a matrix of 
departures. This matrix is used to identify existing gaging stations that 
can be discontinued because the regional relations can be developed for a 
satisfactory estimation of parameter values. The SWS approach, examples of 
application to two drainage basins, and results of the analyses are 
presented in Section V. Crest and stage gages were not considered in these 
analyses because they give information only on annual flood peak and river 
stage, respectively. 
A discussion of the two main approaches and the results of the 
analyses are presented in Section VI. In Section VII various network 
configurations are presented in a table. The choice of an optimal network 
will depend on fiscal constraints. 
3 
Acknowledgments 
This study was conducted under the general guidance of Stanley A. 
Changnon, Principal Scientist and former Chief, Richard J. Schicht, 
Assistant Chief, and Richard G. Semonin, Chief, Illinois State Water 
Survey. Several USGS personnel, especially Dr. Dean Mades, provided 
information on various aspects of the USGS Network Study. John W. Brother, 
Jr. and Linda J. Riggin supervised in the preparation of illustrations. 
Kathleen Brown typed the rough draft and camera-ready copy, and Gail Taylor 
edited the report. 
4 
II. USGS QUESTIONNAIRE* 
Streamflow data collected in Illinois are provided to the public in 
several ways. Daily mean discharge, peak flow, and miscellaneous 
measurements of discharge are published annually in the U.S. Geological 
Survey's annual water resource data reports. Daily mean discharges and 
peak flows are also stored on the U.S. Geological Survey's WATSTORE 
(National Water Data and Retrieval System), under a daily values file and a 
peak flow file (Hutchinson, 1975). Data stored on these files are 
accessible to a number of federal and state agencies. The general public 
may also request retrievals of the information stored in the files. 
Although many of the possible users of streamflow data are readily 
identifiable, the specific usages of the data are not. 
A survey of data usage was performed during January 1982. The survey 
was conducted by mailing a questionnaire to federal, state, and local 
organizations that are involved with water resources planning in Illinois. 
Several of these organizations participate in funding the streamgaging 
program. The organizations selected for the data-use survey are a sample 
of public agencies that have particular streamflow data needs and are 
fiscally responsible, to varying degrees, for supporting the Illinois 
streamgaging program. 
The questionnaire was composed of two parts. The first part was used 
to identify the principal uses and importance of streamflow data collected 
at each gaging station. Participants in the survey were asked to 
specifically describe their uses of data and to identify in which of three 
general purpose categories the specific uses could be categorized: current 
purpose (usage related to site-specific management activities); planning 
and design (usage related to local or regional planning activities); and 
determination of long-term trends. Three classifications of need (needed 
very much, needed marginally, and not needed) were provided for 
participants to describe the essentiality of the flow data at each gaging 
station from their perspective. 
This section is based on a written communication from D.M. Mades and K.A. 
Oberg, U.S. Geological Survey, Urbana, Illinois, 1986. 
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The second part of the questionnaire was used to determine present 
and future needs for streamflow information. Participants in the survey 
were also asked whether those needs were being met with the present 
streamgaging program. 
A sample of selected responses to the USGS data-use survey is given 
in Table 1. A listing of the organizations surveyed by USGS is given in 
Table 2. The importance of flow data collected at each of the streamgages 
in the Illinois network as perceived by the respondents in the USGS survey 
is given under U in Table 13, Section VII. The level of importance is 
classified as V for very important, M for marginal, and N for not needed. 
Table 1. Sample of Selected Responses to USGS Data-Use Survey 
Note: Categorization of purpose: used for current purposes (CP), planning 
and design (PD), or long-term trend determination (LT). 
Specific use: describes the purpose for which the data are 
collected -- BC - biological and chemical quality, C - chemical 
quality, FF - flood forecasting, IR - determining impacts of 
reservoir, L - legal requirements, LM - lake level monitoring, OM -
outflow (from lakes) monitoring, QW - water quality monitoring, RO -
rainfall-runoff relations, RR - reservoir (or navigation pool) 
regulation, SED - sediment discharge, SHF - self-help local flood 
forecasting, and WQR - water quality relations. 
Need: indicates the degree of importance for streamflow informa-
tion; V - very important, M - marginally important, and N - not 
important. 
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Table 2. Organizations Surveyed by the USGS to Determine 
Streamflow Data Use 
TYPE ORGANIZATION 
Federal Corp of Engineers: 
Chicago District 
Louisville District 
Rock Island District 
St. Louis District 
Environmental Protection Agency, Region V 
Federal Emergency Management Agency, Region V 
Fish and Wildlife Service: 
Carbondale office 
Rock Island office 
Illinois Water Resources Center 
National Weather Service 
Chicago Forecast Center 
Ohio River Forecast Center 
Office of Surface Mining 
Soil Conservation Service 
State Department of Agriculture, Division of Natural Resources 
Department of Transportation, Division of Water Resources: 
Chicago office 
Springfield office 
Environmental Protection Agency 
Natural History Survey 
State Water Survey: 
Champaign office 
Peoria office 
Local Greater Egypt Regional Planning and Development Commission 
Metropolitan Sanitary District of Greater Chicago 
Northeastern Illinois Planning Commission 
Southwestern Illinois Metropolitan and Regional Planning Comm. 
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III. SWS QUESTIONNAIRE 
Stream measurement data are used by different agencies for water 
management, hydraulic designs, and research. Availability and reliability 
of suitable streamflow data are very important for carrying out these 
activities satisfactorily. Several local, state, and federal agencies 
participate in funding of stream measurement pertaining to discharge, 
quality, and sediment in streams and lakes in Illinois. In recent years, 
the financial support from many of these agencies has gradually declined. 
There is a need to streamline the data collection effort to serve the 
various users economically through the establishment of an optimal gaging 
network. Various data needs were investigated and incorporated in the 
network analysis. 
A questionnaire was developed by the Stream Measurement Work Group of 
the State Water Plan Task Force to define the uses of streamflow and 
associated data, to rank the needs for various types of data, and to 
examine the relative need for real-time data. A copy of the questionnaire 
is given in the Appendix. This questionnaire was sent to a total of 158 
agencies, commissions, consulting firms, and other organizations. The 
number of organizations surveyed by different categories is given below. 
On March 9, 1984, 158 questionnaires were mailed as part of the SWS 
survey of water resources data users. As of June 1984, 54 completed 
questionnaires had been received, a response rate of 34 percent. Some of 
the important findings of the survey are summarized below. 
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Historical and current data (54 respondents) 
Data use categories (54 respondents) 
* The categories are not mutually exclusive 
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Type of data used (54 respondents) 
Historical minimum/maximum data use (54 respondents) 
Some relevant and pertinent findings are as follows. About 85% of 
the respondents indicated use of historical streamflow data, while only 54% 
use current streamflow data. The USGS is the primary source of streamflow 
and stream stage data for about 50% of the respondents but is the primary 
source for fewer than 25% of the respondents for sediment and water quality 
data. About 50% of the respondents said that they use streamflow 
information in hydrologic or hydraulic design or for developing general 
background knowledge. About 37% use the data in the operation of water 
resources projects. The data type most commonly used is annual data 
followed by seasonal, daily, monthly, and weekly data. The percent of 
users of sediment data varied from 6% (weekly data) to 20% (annual data), 
and the percent of users of water quality data varied from 6% (weekly data) 
to 39% (annual data). 
Several users responded to the questions about how current stream 
measurement data could be made more useful to them. About one-fourth of 
the respondents expressed an interest in acquiring current or real-time 
data through direct computer access. About 40% indicated that the most 
valuable information for their purposes would be processed data such as 
low-flow and water quality statistics, data on flow duration and flood 
stages, and storm forecasts. 
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IV. USGS NETWORK STUDY* 
The U.S. Geological Survey (USGS) was established in 1879 for the 
specific purpose of gaging streams and determining the runoff in various 
rivers of the United States. The Water Resources Division of the USGS 
collects data pertaining to quantity, quality, and use of water resources 
on a systematic basis. This data collection effort is assisted by state 
and other federal and private agencies. In Illinois the main state 
cooperators for the USGS gaging network are the Division of Water Resources 
(DWR) of the Illinois Department of Transportation and the Illinois State 
Water Survey (SWS) of the Illinois Department of Energy and Natural 
Resources. The principal federal cooperators are the U.S. Army Corps of 
Engineers districts in Rock Island, St. Louis, and Louisville. Some local 
units of government as well as sanitary districts provide support to the 
streamgaging program. 
Because of the gradual reduction in financial support for the gaging 
program from state and federal agencies, the DWR initiated a study in 1981 
to evaluate the existing gaging network and to define an economical and 
adequate network to meet various needs. This study was conducted by the 
USGS, under a contract with the DWR. 
Streamflow data from gaging stations and crest-stage stations were 
analyzed. The Network Analysis of Regional Information (NARI) method was 
used to determine the likelihood of improving statistical models for 
selected streamflow characteristics by continuing the collection of 
additional streamflow data. The Kalman filter statistical procedure was 
used to determine accuracy of instantaneous discharge determined from a 
stage-discharge (or rating) curve. The Relative Worth procedure was used 
to determine the relative worth of each gaging station. A brief 
description of these three techniques is given below. 
Network Analysis of Regional Information (NARI). This technique is 
used to evaluate the accuracy of regional regression models developed to 
estimate the streamflow characteristics for any stream in a given region. 
The theoretical basis of the NARI procedure was presented by Moss and 
Karlinger (1974). Moss et al. (1982) suggested some improvements. The 
* This section is based on a written communication from D.M. Mades and K.A. 
Oberg, U.S. Geological Survey, Urbana, Illinois, 1986. 
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NARI procedure involves: 1) calculation of desired streamflow 
characteristics, 2) regression analysis, and 3) estimation of the 
probability distribution of the true standard error. The streamflow 
characteristics selected were the 7-day 2-year and 7-day 10-year low flows, 
mean annual flow, and annual peak flows corresponding to 2-, 10-, 50-, and 
100-year recurrence intervals. The low flows and peak flows at different 
recurrence intervals were estimated with the Log-Pearson Type III 
probability distribution. Regression models were developed for the flow 
characteristics on the basis of basin factors such as basin drainage area 
and stream slope. The state was divided into several hydrologically 
homogeneous regions for the development of regional regression equations. 
Finally, a conditional probability distribution of the true standard error, 
st, was developed for each of the regression models. This requires the 
computation of joint probabilities of the coefficient of variation, C , and 
interstation correlation coefficients, R . The computer programs to 
determine the probability distribution were developed in accordance with 
the procedures outlined by Moss et al. (1982). 
Kalman Filter Analysis of Uncertainty (KFAU). The magnitude of 
uncertainty in streamflow measurements at gaging stations is used as a 
measure of the effectiveness of a streamgaging program. Uncertainty is 
defined as the variance of error in the instantaneous discharge estimation, 
and it is a function of the number of measurements made in any given year. 
The procedure is described in some detail by Moss and Gilroy (1980). Three 
sources of uncertainty in streamflow estimation are identified as: 1) error 
due to the use of a stage-discharge relation or rating curve; 2) error due 
to estimation of streamflow on the basis of streamflow at a nearby gaging 
station; and 3) error related to periods when no primary or other auxiliary 
data are available to estimate current streamflow. The total uncertainty 
of estimation is the sum total of the above three variances. The KFAU 
procedure consists of five steps: 1) estimation of long-term rating 
curves; 2) analyses of the time series of the residuals (a residual equals 
measured flow minus the flow estimated from the rating curve for the given 
stage); 3) evaluation of historical data on equipment performance to 
determine frequency of equipment malfunctions; 4) calculation of the 
seasonally averaged coefficient of variation and the cross correlation 
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between flow data at adjacent stations; and 5) calculation of uncertainty 
functions. 
Relative Worth Analysis. This analysis provides a numerical rating for the 
relative worth of a gaging station on the basis of four factors: site 
characteristics (magnitude of unmeasured mean annual flow, drainage area, 
standard error from KFAU, record length, and correlation between gages), 5-
27 points; diversity of interest in data, 0-10 points; data uses for 
planning, 0-15 points; and data uses for management, 0-15 points. 
Responses to the USGS data-use survey were used to assign points for the 
last 3 factors. The relative worth of each station is indicated by its 
total point rating. These ratings varied from 14 for USGS No. 05593900 to 
63 for 05446500 and 05583000. Seventeen gaging stations with ratings of 
less than 26 were designated as likely candidates for partial or complete 
discontinuance depending on budgetary conditions. These stations are: 
Crest-stage stations were also evaluated through the relative worth 
procedure. A total of 9 crest-stage stations with relative worth ratings 
of less than 26 were identified. 
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V. SWS NETWORK STUDY 
1. Introduction 
The streamgaging network provides a wealth of data for hydrologic 
analyses and for design of water resource projects. However, prior to 1981 
no integrated effort was made to evaluate the existing gaging network in 
Illinois. Such evaluation is essential not only in designing optimal 
networks at various levels of funding and data needs, but also in 
determining the desirable size of the network to support various hydrologic 
research activities, water management, and flow regulation requirements. 
The evaluation can also identify areas needing new gaging stations and the 
types of stations needed. 
Water data are used by various state, local, and federal entities. 
The state entities include the Division of Water Resources, DWR; Illinois 
State Water Survey, SWS; Illinois Environmental Protection Agency, IEPA; 
Illinois Department of Conservation, IDOC; and Illinois Department of 
Agriculture, IDOA. The local entities include the Metropolitan Sanitary 
District of Greater Chicago, cities and local governments, engineering 
consultants, and water resource planners. On the federal side, there are 
the U.S. Geological Survey, USGS; U.S. Army Corps of Engineers, USCOE; Soil 
Conservation Service, SCS; and U.S. Environmental Protection Agency, USEPA. 
A desirable size of gaging network can be maintained easily if the data 
users contribute their fair share of the operation, maintenance, and repair 
costs. A desirable gaging network should meet the needs of various users 
to the extent possible. 
2. Pertinent Hydrologic Information 
The Illinois State Water Survey's study was designed to evaluate the 
existing gaging network and to analyze the available daily flow data in 
terms of the regional consistency of various hydrologic parameters of 
interest for research, design, water supply, reservoirs, flow regulation, 
and instream flows. 
Pertinent hydrologic information (most useful to engineers, water 
resource planners, and hydrologists) for planning and design purposes 
consists of mean flow and its variability, flow duration curves, drought 
flows, low and high flows, and flood estimates. In order to test the 
relative homogeneity of the basin or sub-basin response, the regional 
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relations between hydrologic parameters (such as mean flow, flow duration, 
drought flows, and 100-year flood) and measurable physical characteristics 
of the basin can be analyzed to determine the most desirable gaging 
network. 
Mean Flow: Mean flow, is the mean of the average daily flows for 
the entire record at a gaging station. Standard deviation of mean annual 
flow, , is obtained from the mean annual flows for each year of record. 
Flow Duration: Values of discharge or streamflow in cfs, equaled or 
exceeded 99, 95, 90, 80, 70, 60, 50, 40, 30, 20, 10, 5, and 1% of the time, 
are developed to define flow duration at a gaging station. Discharge or 
streamflow for any other desired percentage of time can be interpolated. 
The flow duration developed for a gaging station with fewer than 15-20 
years of record and with major wet or dry periods occurring in that record, 
can be biased because of non-representativeness of data. Flow duration in 
percent of time that is equaled or exceeded is given by . 
Drought Flows: Values of 5-, 9-, and 13-month droughts with 10- and 
25-year recurrence intervals were developed for all gaging stations. Some 
streams draining relatively small areas have no flow during such episodes. 
100-year Flood: The values of 100-year flood or Q100 have been taken 
from Curtis (1977). These values correspond to the weighted or best 
estimated frequency curve and were obtained by weighting the station and 
regionalized curves. 
3. Regional Analyses 
The first step in regional analyses is the determination of regions 
of relative homogeneity with respect to the pertinent hydrologic 
characteristics discussed above. This determination is based on available 
information on physiographic, hydrologic, meteorologic, and other relevant 
factors from previous studies. The physiographic divisions of Illinois 
have been studied by Leighton et al. (1948). Hydrologic response and 
streamflow variability in Illinois have been studied by Singh (1971). The 
state of Illinois was divided into 10 regions for the 7-day 10-year low 
flow study (Singh and Stall, 1973) which are shown in Figure 1. 
Regression analyses, in which each pertinent hydrologic variable was 
considered as a function of basin characteristics such as area, length, and 
slope, were performed for each of the 10 regions. The regression models 
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Figure 1. Location map and regions 
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help in identifying stations that are different in terms of hydrologic 
response and therefore need to be retained in the gaging network. They 
also identify stations which closely follow the regional regression 
equations for most of the variables and hence some of them can be 
discontinued unless needed for special purposes. The regression equations 
in their present form are used for investigating the homogeneity of 
hydrologic response. For the purpose of predicting hydrologic variables, 
non-linear regression equations need to be developed. Areas for which 
hydrologic data are lacking indicate a need for establishing new gaging 
stations. Brief examples of the analyses for the Sangamon River and the 
Rock River basins are included below. 
3.1. Sangamon River Basin 
The Sangamon River, draining an area of 5419 sq mi in central 
Illinois, has a length of 240.9 miles from the topographic divide to its 
mouth at Illinois River mile 98.0. The South Fork Sangamon River meets the 
Sangamon River 2.2 miles upstream of the gage at Riverton; their drainage 
areas at the confluence are 885 and 1443 sq mi, respectively. Salt Creek 
meets the Sangamon River 8.8 miles upstream of the gage at Oakford; their 
respective drainage areas at the confluence are 1868 and 3116 sq mi. Thus, 
the two main tributaries (South Fork Sangamon River and Salt Creek) drain 
2753 sq mi, or about 51% of the total area of the Sangamon basin. A small 
portion of the northwestern part of the basin belongs to major areas of 
wind-blown sands in Illinois (Willman and Frye, 1970). A little less than 
one-half of the basin, or the eastern part, lies in the Bloomington Ridged 
Plain, and the remaining portion to the west lies in the Springfield Plain 
(Leighton et al., 1948). Drift thickness generally decreases from north to 
south. Excluding the "sand area" in the northwestern part (which has a 
streamgage station, Crane Creek near Easton, USGS No. 05582500), the basin 
has been shown to comprise three relatively homogeneous sub-basins (Singh, 
1971). 
a) Statistical Relations: Daily flow data are available at the 19 
USGS gaging stations listed in Table 3 and shown in Figure 2. The table 
gives the USGS number, name of the stream and gaging station, record used 
in analyses, drainage area A in sq mi, stream slope S in ft/mi, and length 
of main channel L in miles. There were 12 gaging stations (shown by 
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Table 3. Stream and Gaging Stations in Sangamon River 
Note: * denotes stations active as of 1984, A = drainage area, S 
L = length of main channel, N = number of years of record 
stream slope, 
00 
Figure 2. Sangamon River basin: active, discontinued, and recommended continuous gage stations 
asterisks in Table 3) in operation in 1984: numbers 3, 8, 9, 11, 12, 13, 
14, 17, and 19, and 3 new gaging stations -- a, c, and f. The new stations 
are located at the Sangamon River at Fisher (USGS No. 0570910, 240 sq mi, 
October 1978 to present), Sangamon River at Rt. 48 at Decatur (USGS No. 
05573540, 938 sq mi, October 1982 to present), and Sugar Creek near 
Bloomington (USGS No. 05580950; 34.4 sq mi, October 1974 to present). 
Flow duration values for each of the 19 stations are given in 
Table 4. Other pertinent hydrologic parameters such as mean flow, stan-
dard deviation of mean annual flows , drought flows with 10- and 25-
year recurrence intervals, and 100-year flood estimates are given in 
Table 5. 
Stepwise multiple regressions of hydrological parameters with basin 
factors of A, L, and S showed that when L and/or S were included, 
correlation was very slightly increased over that with A alone, and that 
for most of the parameters, the F statistics were lower with inclusion of L 
and/or S than with A alone. It was decided, therefore, to run linear 
regressions between the logarithms of each hydrologic parameter (with the 
exception of or percent time is equaled or exceeded) and drainage 
area A. The adjusted is obtained from the square of the (simple or 
multiple) correlation coefficient 
in which d is the number of independent variables in the regression and 
The standard error in log units is given by For example, in 
Table 6 an of 0.0293 for means that 67% of actual values are 
expected to lie between 1.0698 and 0.935 in which the subscript r 
refers to the value of from the regression equation. 
Gaging stations 2, 4, and 8 with 8, 14, and 13 years of daily flow 
data, respectively, were dropped from the analyses because of short record 
length and nonrepresentativeness of data. Thus, the sample size N is 16 
for and For the flow duration, drought flows, and Q100, gaging 
stations 5 and 18 were dropped from the analysis, the former because of 
zero values for some percent durations and the latter because of its 
location in the "sand area." This reduced the sample size to 14, which was 
further reduced to 12 for Q(99) and 13 for Q(95) and Q(90) because of zero 
flow values at some stations. It is evident from Table 6 that increases 
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N = number of years of record 
Table 4. Flow Duration: Sangamon River Basin 
Table 5. Some Pertinent Hydrologic Design Parameters: Sangamon River Basin 
Note: long term average flow in cubic feet per second, standard deviation of mean 
annual flows, percent time the flow equals or exceeds the long-term average flow, 
N = number of years of record, and Q(100) = best estimate for the 100-yr flood from 
USGS SRI 77-117 (Curtis) 
(S3 
Table 6. Basin Regression Parameters and Statistics 
Sangamon River Basin 
* or a semilogarithmic relation 
n = number of gaging stations used in regressions 
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from a relatively low value of 0.615 for Q(99) to a value of 0.993 for 
Q(10). 
Values of are lower and values of are higher for the drought 
flows than the values for the flow duration parameters. Correlation of 
100-year flood values with drainage area A is quite significant. 
b) Sub-regional Analyses: A study of the residuals (the difference 
between the regression estimate and actual value of a hydrologic parameter 
for each of the gaging stations used in the analysis) and of the plots on 
log-log paper of hydrologic parameters with respect to drainage area 
indicated that the Sangamon basin was not homogeneous in its hydrological 
response and that the data points tended to cluster around three distinct, 
parallel straight lines. The three broad associations correspond to the 
Sangamon River, South Fork Sangamon River, and Salt Creek basins. These 
basins are designated as 1, 2, and 3, respectively, for the results of 
regression analyses presented in Table 7. The plots indicated that the 
three eye-fitted lines were practically parallel. Two dummy variables 
and were therefore used in the regression analyses. 
Values of and b together with adjusted and are 
given in Table 7. There is significant improvement in and values for 
hydrologic parameters of flow duration, drought flows, and 
Improvement in correlation is particularly great for the low flows such as 
Q(99) to Q(70), drought flows, and 
Flow durations Q(99) to Q(70) for the Sangamon River near Riverton 
follow the sub-region 2 relation because of the effect of the South Fork 
Sangamon River, operation of Lake Decatur, and a major wastewater treatment 
plant below Decatur. However, the mean flow and flow durations Q(20) 
through Q(l) follow the sub-region 1 relation. Other flow durations and 
drought flows are intermediate between the sub -region 1 and 2 relations for 
the Sangamon River at Riverton. Flow duration and drought flows are 
intermediate between sub-regions 1 and 3 for the Sangamon River near 
Oakford. Some further refinement in the regressions is possible by 
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Table 7. Sub-Regional Regression Parameters 
* or a semilogarithmic relation 
splitting the hydrologic parameters at these two stations (numbers 10 and 
19) between one or the other sub-region. Another way of utilizing these 
stations in determining parameters at other stations is the assumption of 
parallel curves of relation passing through their data points. 
c) Regression Results: These comprise a set of 7 figures. A brief 
description of each figure follows. 
Figure 3: The mean flow is given by 
The values of range from 0.618 to 0.636 (i denotes the sub-region 1, 2, 
or 3). Mean flows in the sub-regions are not much different. They are 
practically proportional to drainage area, as are the values of with 
an exponent of 0.9922 for A. The values for range from 0.333 to 
0.421. The minimum value is for the Salt Creek basin and the maximum value 
is for the South Fork Sangamon basin. Within the entire Sangamon basin, 
the flows have least variability in the Salt Creek basin and highest 
variability in the South Fork Sangamon basin. 
Figure 4: Q(90), Q(80), and Q(70) are plotted versus drainage area 
on log-log paper. Gaging station 10 falls on curve 2 instead of curve 1, 
and gaging station 19 lies between curves 1 and 3. These low flows are the 
lowest for the South Fork Sangamon basin and the highest for the Salt Creek 
basin for a given size drainage area. The spread between curves 2 and 3 
decreases with the decrease in percent time a flow is equaled or exceeded. 
Figure 5: This figure contains plots for Q(60), Q(50), and Q(40). 
The spread between curves 2 and 3 decreases though the decrease rate is 
much less than in Figure 4. Curves 1 and 3 are very close for Q(50) and 
Q(40). 
Figure 6: This figure contains plots for Q(30), Q(20), and Q(10). 
For Q(30) curves 1 and 3 are practically the same and indicate about 24% 
more flow than with curve 2 for the same size drainage area. For Q(10), 
curve 1 yields higher flow than 2 and 3 and curve 2 higher than 3. 
Figure 7: In order to ensure that values of and exponent b follow 
a smooth curve when plotted with respect to flow duration and that they are 
not random and without physical meaning, and b are plotted in Figure 7. 
The smooth curves substantiate the confidence in regressions and parameters 
determined from such regressions. 
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Figure 3. Sangamon River basin: 0 and Q(s) versus drainage area curves 
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Figure A. Sangamon River basin: 0(90), Q(80), and Q(70) versus 
drainage area curves 
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Figure 5. Sangamon River basin: Q(60), Q(50), and 0(40) versus 
drainage area curves 
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AREA, sq mi 
Figure 6. Sangamon River basin: Q(30), Q(20), and Q(10) versus 
drainage area curves 
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FLOW DURATION, p, % 
Figure 7. Sangamon River basin: a and b versus flow duration curves 
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Figure 8: Drought flows of 5-, 9-, and 13-month duration, occurring 
once in 10 years on the average, are plotted on log-log paper in this 
figure with respect to drainage area A. Here again, gaging station 10 
plots close to curve 2 but gaging station 19 plots close to curve 1 for the 
5-month duration and close to curve 3 for the 9- and 13-month durations. 
The spread decreases with an increase in duration in months, though the 
spread between 1 and 3 decreases at a much faster rate than that between 2 
and 3. 
Figure 9: This figure contains the drought flows for the 25-year 
recurrence interval. Comments similar to those for Figure 8 apply here 
also. Sub-region 2 or the South Fork Sangamon River basin is prone to very 
low flows during droughts. 
d) Cautionary Remarks: The low stream flows (in the range of Q(99) 
to Q(90) or even Q(80) and drought flows) are affected by water withdrawals 
from the streams for municipal and industrial water supply, discharge of 
effluents from wastewater treatment plants, and existence and operation of 
man-made lakes and reservoirs. The magnitude of these effects varies with 
the size of withdrawals and returns as well as flow regulation. These 
effects are of less consequence when the streamflow is much greater than 
the variations caused by withdrawals, returns, and regulation. The major 
extraneous factors which can have significant effect on low flows for a 
considerable distance downstream are Lake Decatur, Lake Springfield, 
Clinton Lake, and wastewater treatment plants for Decatur, Bloomington, and 
Springfield. The effect of such extraneous factors can be estimated. The 
same can be evaluated better if some new gaging stations are installed with 
this specific purpose in mind. The low flows were not adjusted in this 
study for the effects of extraneous factors mentioned above. 
The gaging stations active at present are distributed as follows with 
respect to drainage area: 
More gaging stations are needed for drainage areas xess than 100 sq 
mi for verification of the suitability of the developed sub-regional 
relations for such areas. 
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Figure 8. Sangamon River basin: Q{(5,9, or 13),10} versus drainage 
area curves 
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AREA, sq mi 
A R E A , sq mi 
Figure 9. Sangamon River b a s i n : {Q ( 5 , 9 , or 13), 25} versus drainage 
area curves 
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e) Recommendations 
(i) Eight gaping stations should be retained out of the existing 11 
stations: 
Four stations to serve as long-term and benchmark stations: 
Sangamon River at Monticello, South Fork Sangamon River near 
Rochester, Salt Creek near Greenview, and Sangamon River near 
Oakford. 
Three stations to help in regional analyses: Horse Creek at 
Pawnee, Salt Creek near Rowell, and Sugar Creek near Bloomington. 
The station at Pawnee will also be helpful in water supply 
planning. The Bloomington station will be useful for assessing 
flow losses during dry weather as well as for water quality 
modeling of effluent from Bloomington as it travels downstream. 
The station near Rowell will also provide data on change in flow 
regime caused by the operation of Clinton Lake. 
One station for lake operation: Sangamon River below 
Decatur at IL HWY 48 (old USGS 05573540, drainage area 938 sq mi) 
for monitoring outflows from Lake Decatur and developing better 
lake operation and sediment reduction strategies - - needed for 10 
years in conjunction with the gaging station at the Sangamon 
River near Oakley. 
Three stations that can be discontinued are the Sangamon 
River at Fisher (USGS 05570910), Spring Creek at Springfield 
(USGS 05577500), and Lake Fork near Cornland (USGS 05579500). 
(ii) Four gaging stations should be reactivated: 
These 4 stations are the Sangamon River near Oakley for 
monitoring the inflows to Lake Decatur in order to develop better 
lake operation and sediment entrapment reduction strategies; 
Sangamon River at Riverton for analyzing problems related to 
confluence of two major streams draining diverse hydrologic 
basins, as well as for planning water supply alternatives for the 
city of Springfield; Kickapoo Creek near Heyworth (old USGS No. 
05579700, drainage area 71.8 sq mi) for regional information and 
monitoring low flow discharges; and Sangamon River at Petersburg 
(old USGS 05578000, drainage area 3063 sq mi) for analysis of 
confluence problems related to Salt Creek and the Sangamon River 
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in conjunction with gages near Greenview and Oakford -- needed 
for about 10 years. 
(iii) Three new gaging stations should be established: 
Lick Creek at C&NW RR, tributary to Lake Springfield, 
drainage area sq mi, for lake operation, sedimentation, and 
regional information. 
Flat Branch near Moweaqua, drainage area 110 sq mi, for 
regional information. 
Salt Creek at IC RR, 3 mi upstream of Farmer City, drainage 
area sq mi, for regional information. 
3.2. Rock River Basin and N.W. Mississippi Direct 
The Rock River drains a total area of 9656 sq mi, of which 4208 sq mi 
is located in northwestern Illinois and 5448 sq mi in southern Wisconsin. 
The southern portion of the Rock River basin is dominated by broad alluvial 
plain except near the Mississippi River, where the terrain is rugged and 
the streambanks have steep slopes (UMRBC, 1979). The main tributaries to 
the Rock River in Illinois are the Pecatonica, Kishwaukee, and Green 
Rivers. The length of the river from the Illinois-Wisconsin state line is 
162.8 miles. The Pecatonica, Kishwaukee, and Green Rivers enter the Rock 
River at 157.2, 130.0, and 13.0 miles from the mouth, contributing 2641, 
1257, and 1131 sq miles, respectively, to the drainage area of the Rock 
River basin. 
a) Statistical Relations: Daily flow data are available at 23 gaging 
stations listed in Table 8 (shown in Figure 10). The table gives the USGS 
number, name of the stream and gaging station, record used in analyses, 
drainage area A in sq mi, stream slope S in ft/mi, and length of main 
channel L in miles. There were 15 gaging stations (shown by asterisks in 
Table 8) in operation in 1984: numbers 1, 4, 7, 9, 11, 12, 13, 18, 19, 20, 
21, and 23; 2 new gaging stations, a and b; and 1 station, d, which does 
not conform to the general hydrologic response of the region. 
Flow duration values for each of the 23 stations are given in 
Table 9. Other pertinent hydrologic parameters such as mean flow, flow 
duration, drought flows at various recurrence intervals, and the 100-year 
flood estimates are given in Table 10. 
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Table 8. Stream and Continuous Gaging Stations in Rock River, and N.W. Mississippi Direct Basins 
Note: * denotes stations active as of 1984; A - drainage area, S = stream slope, 
L - length of main stream, N = number of years of record 
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Figure 10. Rock River basin: active, discontinued, and recommended 
continuous gage stations 
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Table 9. Flow Duration: Rock River Basin 
Flow Corresponding to Percent Duration of 
N = number of years of record 
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Table 10. Some Pertinent Hydrologic Design Parameters: Rock River Basin 
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Note: long-term average flow in cubic feet per second, standard deviation of mean 
annual flows, percent time the flow equals or exceeds the long-term average flow, 
best estimate for the 100-yr flood from USGS WRI 77-117 (Curtis), and number of 
years of record 
Stepwise multiple regression analyses of the hydrologic parameters as 
a function of basin area A, stream length L, and stream slope S indicate 
that inclusion of L and S in the regression equation does not significantly 
improve the correlation obtained by using A alone. On the basis of the 
preliminary analysis, log-linear regression models were derived for each of 
the hydrologic parameters (except for , or percent time is equaled or 
exceeded, for which a semilog-linear model was used) with A as the only 
explanatory variable. The regression coefficients and other statistics 
such as adjusted , standard error of estimate , and the F statistic are 
given in Table 11 for each of the hydrologic parameters considered. 
Gaging stations 1, 6, and 16 with 11, 20, and 10 years of daily flow 
data respectively, were dropped from the regression analyses because of the 
short period of record for 1 and 16 and the very small drainage area for 6. 
Stations 10 and 20 were also dropped from the analyses because the data at 
these stations did not conform to the general hydrologic response. This 
reduced the sample to 18. In modelling flow duration, the value of the 
adjusted increases from a value of 0.928 for Q(99) to 0.997 for Q(20). 
The adjusted values for the drought flow equations are also highly 
significant. 
b) Sub-regional Analyses: The residuals of the regression equations 
for each of the hydrologic parameters were examined to determine the 
homogeneity of the sample. The residuals tended to cluster around 3 
straight lines. These groups generally conform to the southern part of the 
basin, the main stem of the Rock River, and the northern part of the basin, 
and are designated as 1, 2, and 3 for the results of the analyses presented 
in Table 12. The straight lines were parallel for sub-regions 1 and 3. 
Three dummy variables, and , were therefore used in the 
regression analyses. 
Values of and and adjusted and are given in 
Table 12. The correlations are highly significant. The results of the 
sub-regional regression analyses are also presented in graphical form in 
Figures 11 through 17. 
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Table 11. Basin Regression Parameters and Statistics 
Rock River Basin 
, or a semilogarithmic relation 
n = number of gaging stations used in regressions 
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Table 12. Sub-Regional Regression Parameters 
Rock River Basin 
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, or a semilogarithmic relation 
n = number of gaging stations used in regressions 
AREA, sq mi 
Figure 11. Rock River basin: and versus drainage area curves 
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AREA, sq mi 
Figure 12. Rock River basin: Q(90), Q(80), and Q(70) versus drainage 
area curves 
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AREA,sq mi 
Figure 13. Rock River basin: Q(60), Q(50), and Q(40) versus drainage 
area curves 
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AREA, sq mi 
Figure 14. Rock River basin: 0(30), Q(20), and Q(10) versus drainage 
area curves 
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Figure 15. Rock River basin: a and b versus flow duration curves 
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Figure 16. 
AREA, sq mi 
Rock River basin: Q{(5,9, or 13), 10} versus drainage 
area curves 
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Figure 17. 
AREA, sq mi 
Rock River basin: Q{(5,9, or 13), 25} versus drainage 
area curves 
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c) Recommendations 
(i) Eleven gaping stations should be retained out of the existing 15 
stations: 
Stations that can be discontinued are Sinsinawa River near 
Menominee, Keith Creek at 8th Street at Rockford, Rock River at 
Como, and Mill Creek at Milan. Some of these may be special 
purpose stations, and decisions about their continuance can be 
made after discussion with the U.S. Corps of Engineers, Rock 
Island district. 
(ii) Two gaging stations should be reactivated: 
These two stations are Coon Creek at Riley (presently in 
operation as a crest-gage station) and Kyte River near Flagg 
Center. These stations are needed for regional studies, 
(iii) One new gaging station should be established: 
Green River upstream of I & M Canal Feeder (drainage area of 
about 400 sq mi). The flow information for the Green River is 
available at Amboy (201 sq mi) and at Geneseo (1003 sq mi). For 
better definition of the variability in hydrologic response, flow 
information at an intermediate station with drainage of about 400 
sq mi is needed. 
4. Summary 
To facilitate the regionalization of hydrologic parameters for 
Illinois, the state was divided into 10 regions on the basis of 
physiography, glacial drift thickness, and soil type. Some regions, 
however, are not hydrologically homogeneous because of variations in 
surficial soil characteristics, depth and location of water table aquifers, 
stream entrenchment, thickness of glacial drift, etc. Therefore, all 10 
regions were investigated at length to identify any hydrologically 
homogeneous sub-regions within each region. In the Rock River region, for 
example, 3 subdivisions were identified: the main stem, northern area, and 
southern area. The northern area of the basin has deeper stream 
entrenchment and more sustained low flow than the southern area. Thus 3 
subdivisions were needed to model the hydrologic response of the Rock River 
basin in Illinois. 
The results of the general analyses, presented in Section VII, show 
to some extent that if the flow data at a given station are highly 
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correlated with those at a nearby gaging station and also if more than 25 
years of data are available, then one of the stations can be discontinued 
without significant loss of information. Some new stations need to be 
included to fill in some of the gaps in the present streamgaging network in 
order to improve the distribution of area sizes measured and to increase 
the geographical coverage of gaging stations. 
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VI. NETWORK EVALUATION: APPROACHES USED 
Data use surveys by the USGS and the SWS were designed to determine 
the present and future needs of streamflow data for operation, planning and 
design, and estimation of long-term trends. The surveys were helpful in 
identifying stations considered to be very important (V) marginally 
important (M) or not important (N) by the various co-sponsors of 
streamgaging stations and the data users (see Table 13). The USGS survey 
indicates 11 active stations as marginally important and 9 as not 
important. 
The USGS has applied the Network Analysis of Regional Information 
(NARI) to evaluate the representativeness of streamflow characteristics 
estimated through regional regression analyses. The state was divided into 
15 regions for this purpose. Thirteen of these regions had drainage area 
as the only independent variable, and the remaining 2 regions had drainage 
area and slope as the independent variables. Conditional probability 
distributions of the true standard error were developed on the basis of the 
number of gaging stations in a region and the length of record. The 
procedure employed in the development of the conditional probabilities is 
based on many assumptions and uses a suitable streamflow generator. The 
results of the NARI analyses indicate that the accuracy of regional 
regression models for peak flow and 1-day mean flood volume characteristics 
would not be significantly improved by increasing the density of gaging 
stations and increasing the number of years of record. The regional 
analyses for 7-day 2-year and 7-day 10-year low flows, however, are 
considerably affected by increases in effluent discharges from various 
municipal and industrial wastewater treatment plants. 
The Kalman Filter Analysis of Uncertainty (KFAU) was used to 
determine the percentage deviations in measured discharges from a long-term 
rating curve as well as the percent standard error, . Out of a total of 
138 streamgaging stations operated in 1983, the USGS has determined that 
values of are less than 5.1% for 21 stations, 5.1 to 15% for 53 
stations, 15-30% for 48 stations, and greater than 30% for 16 gaging 
stations. These values are more representative of low to medium discharges 
for which stage discharge relations are affected by transient variations in 
stream bed geometry, debris jams, or channel resistance. The accuracy of 
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high discharges was evaluated qualitatively. The possibility of reduction 
in error by developing seasonal rating curves was not investigated. 
The USGS computed the relative worth of the gaging stations operated 
in 1983 on the basis of 8 factors which are listed below. 
Factor Point range 
The numerical evaluation system designed by USGS assigns points that 
can vary from a minimum of 5 to a maximum of 67 for any station. The 
higher the number of points, the more valuable the station in the network. 
Criteria 1 and 2 assign more points for larger drainage area streams. 
Criterion 5 gives more points for higher interstation correlation. A case 
can be made for the opposite for criterion 5 since two stations that are 
highly correlated give similar information. The relative spread of points 
for each criterion is subject to personal judgement. However, this can be 
a good technique for comparing the utility of streamgages in a network. 
The State Water Survey approach was designed to systematically 
evaluate the information content at each gaging station and to develop 
regional regression equations as the basis for identifying candidate 
stations for discontinuance. The procedure employed by the State Water 
Survey was as follows: 
1. The state was divided into 10 regions; each region included one or 
more drainage basins. 
2. Hydrologic parameters needed in planning, design, and operation of 
water resource projects were identified. 
3. Each region was investigated extensively for hydrologic homo-
geneity. Subdivision of a region into 2 or more sub-regions was 
done on the basis of results of regression analyses of hydrologic 
parameters with respect to basin characteristics (for example, 
Sangamon River basin). Thus hydrologic homogeneity of each region 
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or sub-region was achieved to the extent possible with the 
available flow data. 
In the case of the Rock River region, which covers drainage 
areas in both Wisconsin and Illinois, the subdivisions of the 
Illinois portion correspond to the northern area, the southern 
area, and the main stem. The main stem of the Rock River in 
Illinois behaves quite differently from other tributaries draining 
into it. 
4. The regional analyses indicate the existence of some stations 
which have atypical behavior compared with other stations. These 
stations should be retained until their behavior can be better 
explained in terms of relevant physical and other factors. 
5. Within a hydrologically homogeneous region or sub-region, there 
may be a number of stations that exhibit similar behavior for some 
of the desired hydrologic parameters. Under these circumstances 
some of these stations can be discontinued since data from other 
stations can be used to develop satisfactory information at such 
stations. The decision to discontinue any station will, however, 
depend on the responses of co-sponsors and users regarding the 
usefulness of that station. If a station is being used for any 
project operations, it cannot be considered as a candidate for 
discontinuance. 
6. The extensive regional analyses and the regression graphs provide 
some information on the distribution of drainage areas at the 
existing gaging stations. A uniform distribution of the drainage 
areas in terms of their logarithms may be the most desirable. The 
regression graphs indicate where new gaging stations may be needed 
to achieve a satisfactory areal distribution. 
7. There may be a need for a limited number of new stations for 
specific purposes such as sediment input-output analyses, optimal 
reservoir operation, and research on the effects downstream of the 
confluence of two major streams. 
8. Three levels of network have been identified. Level 1 is the 
desirable network which comprises gaging stations required for 
obtaining desirable hydrologic information. Level 2 has fewer 
stations than Level 1. The decrease reflects those stations that 
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are identified as less important and may be discontinued under 
moderate budgetary constraints. Level 3 is the minimal network 
and includes stations that are critical to the information needs 
of the state and should be retained even under severe fiscal 
constraints. The Level 2 and Level 3 networks will not be able to 
supply all the hydrologic information needed by various state, 
federal, and private agencies and citizens of Illinois. 
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VII. RECOMMENDED STREAMGAGING NETWORK FOR ILLINOIS 
The desirable streamgaging network for Illinois has been investigated 
under three scenarios of financial support: Level 1 when sufficient 
financial support is available to maintain a network to fully meet various 
needs; Level 2 when there is a moderate budgetary constraint and 
maintenance of the Level 1 network is not possible with the available 
financial support; and Level 3 when there is severe budgetary constraint 
which leads to a minimal network. Level 2 and Level 3 networks, although 
designed to meet various data needs, will not be able to provide 
satisfactory regional information. The configuration of these networks is 
based on extensive regional analyses done by the State Water Survey, and on 
responses to USGS and SWS questionnaires. 
The existing streamgaging network (as of 1984) includes 138 
continuous record gaging stations (D), 25 crest-stage stations (C), and 8 
stage-only stations (S). A list of D, C, and S stations with 
recommendations for inclusion in the network at Levels 1, 2, and 3 is given 
in Table 13. The need for new crest-stage and stage-only stations was not 
investigated. The SWS study focuses primarily on the evaluation of 
continuous record gaging stations. The recommended network of gaging 
stations at the three levels consist of currently active gaging stations, 
conversion of currently active crest-stage stations to gaging stations, and 
some new gaging stations. The recommended network is summarized below. 
At Level 1 there is no change in the total number of continuous gaging 
stations. However the recommendations call for the discontinuance of 20 
currently active gaging stations, to be replaced by 20 converted and new 
gaging stations. This action would require a one-time expenditure of 
$60,000 to $80,000 of state funds for installation of new gaging stations 
and conversion of some crest-stage stations to continuous stations. 
Operational costs of the Level 1 network would not be significantly 
different from the existing network. 
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Table 13. Streamgaging Network for Illinois 
Table includes continuous (D), stage (S), and crest (C) gages co-sponsored by DWR, RI, SWS, FED, LOU, and STL. Need was 
determined through a network analysis covering regions 1 through 10 in Illinois (Figure 1). Level 1 is the desirable 
network; Level 2 is acceptable under moderate budgetary constraints, and Level 3 is the minimal network. Some special 
purpose stations may have to be added to the list if needed. 
REGION 2 (urban area; asterisks designate stations needed by DWR for their operational needs and responsibilities) 
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REGION 3 
REGION 4 
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REGION 5 
REGION 6 
REGION 7 (asterisks designate stations needed by STL for operation of Shelbyville and Carlyle Lakes and operation 
of navigation channel) 
REGION 9 (asterisks designate stations needed by LOU) 
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REGION 8 
REGION 10 (asterisks designate stations needed by LOU and STL) 
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USE OF STRKAM MEASUREMENTS 
QUESTIONNAIRE 
S e c t i o n 1 — H i s t o r i c a l D a t a 
1 . Does y o u r f i r m / a g e n c y u s e h i s t o r i c a l r e c o r d s o f t h e f o l l o w i n g d a t a ? 
3. How is the above information used? 
4. What type of data do you use? (Please check appropriate columns) 
5. What specific data sets do you use and for what purpose? 
6. What specific products do you use and for what purpose? 
a. flow duration, for 
b. floods of specified frequency, for 
c. peak stages, for 
d. annual lake sedimentation, for 
e. water quality statistics, for 
f. monthly flow statistics, for 
g. annual flow statistics, for 
h. sediment load statistics, for 
i. drought statistics, for 
j. 7-day 10-year low flow, for 
k. others (please specify) 
64 
(If no to all the above, please skip to question 12) 
2. What are the sources of your data? 
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7. How often should products such as those above be updated? 
8. Do you prefer to use available products or develop them from the 
raw data yourself? 
9. Does Information on historical maximum and minimum values help you 
in making decisions? 
10. Do you compile point/basin data for regional analysis? 
If yes, what data do you compile? Please specify. 
11. What is the availability of products and/or data you wish to use? 
12. If you do not use relevant historical data for making decisions or 
for design, check the statements below with which you agree. 
13. What data would you like to use that are not readily available now? 
14. What produces (e.g., flow duration, sediment load, water quality 
statistics, etc.) would you like to use that are not readily available 
now? 
15. Is there some way in which stream measurements, discussed above, 
could be made more useful to you? 
17. What are the sources of your current information? 
19. What current information do you use and what are the specific 
purposes for which you use it? 
20. What is the availability of information you wish to use? 
21. How timely must current information be for your use? 
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Section 11 — Current Information and Forecasts 
16. Does your firm/agency use current information on the following? 
18. How is the above information used? 
23. What Information and in what format would be most valuable to you? 
24. What short term forecasts would be most valuable to you? 
Please specify. 
25. What accuracy of forecasts would be satisfactory to you? A measure 
of accuracy may be considered as the variation of the forecast from 
the event when it occurs, expressed as a fraction of the observed 
event. 
26. Is there some way in which current Information, discussed above, 
could be made more useful to you? 
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22. If you do not use current information in your work or decisions, 
check the statements with which you agree. 
